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Introduction
The economic assimilation of migrants and ethnic minorities poses a major challenge to societies and policy makers all over the world. In Austria, like in many other European countries, the fraction of individuals with migration background increased considerably during the last decades. While only 1.4% of the population were of foreign nationality in the early 1960s, the share increased to around 4% in the 1970s and 1980s and more than 10% in 2009 (Statistik Austria, 1961 ). This sharp increase in the non-native population -attended by the fact that most migrants in Austria are relatively low skilled -has led to concerns about their economic and cultural integration.
One important way to boost the economic success of migrants and ethnic minorities is education. However, the results of the international student assessment studies PISA (Programme for International Student Assessment) and TIMSS (Trends in International Mathematics and Science Study) show that students with migration background perform poorly in the achievement tests. In the OECD countries, the mean test score gaps in math and science between students with and without migration background average out to 25% of the standard deviations in test scores. These achievement gaps are larger in Central and Northern Europe and amount to 33-45% in Austria (Schneeweis, 2011) .
The segregation of migrant students or ethnic minorities in schools is one important and widely discussed topic in the debate about educational integration. The major question is, whether migrant students suffer or gain from schools and classrooms with a higher share of migrant students. And of course, whether native students are influenced by the ethnic composition in schools. Academic achievement may be negatively or positively influenced by class composition. A high fraction of students with foreign background may hamper class room learning and reduce teacher attention, adversely affecting native and migrant students alike. On the other hand, ethnic and cultural diversity and the need to explain, defend and reflect cultural traits may be positive for learning outcomes. Minority students may also profit from being grouped with other minorities because it may be easier for school authorities and teachers to recognize specific needs and respond to them if the group size exceeds a certain level. For example, if more students from a specific country 1 attend the same school, it may be easier to organize bilingual teaching or other remedial activities. However, this could be a mixed blessing, since the exposure to many students from the own ethnic group may hamper social interaction with native students, passing up the chance of improving language skills and other traits that are important in the host country.
In this paper, I study the consequences of the migrant concentration in schools on student learning outcomes. Using Austrian school register data covering the universe of 22 school cohorts of compulsory school students in a major Austrian city, I estimate the impact of the fraction of students with a migration background on educational achievement of different groups of students, i.e. natives, students with migration background and migrant students from specific countries. To identify the respective causal impact, I use variation in the share of migrants between adjacent cohorts within schools. Since the Austrian education system is characterized by early tracking, the outcomes of interest are track choice after primary education (in grades 5-8) and grade repetition in primary and secondary school.
The paper is organized as follows. Section 2 reviews the existing literature and outlines the contribution of this paper. Section 3 describes the population with migration background in Austria. Section 4 explains the institutional characteristics of the Austrian education system and presents the data. Section 5 discusses the estimation strategy, section 6 gives the results and section 7 contains a sensitivity analysis. Section 8 concludes.
Previous studies and my contribution
Most of the literature on ethnic segregation originates from the United States, where the integration of black and recently also hispanic students is of major political and scientific interest. Since the Brown v. Board of Education case of 1954, school desegregation of black and white students led to major changes in American schools, in particular increased educational opportunities of black students. Guryan (2004) shows that the desegregation of American school districts in the 1970s-80s reduced the high school drop-out rate of black students by 2-3 percentage-points. Angrist and Lang (2004) study the school deseg-regation program in Boston (Metco) and find no adverse effects of an increase in minority students for white students and some negative effects for other minority students.
The empirical literature on school segregation that is closely related to this paper focuses not directly on desegregation but on the effects of the ethnic composition in schools on student outcomes. To establish the causal impact of school composition, an identification approach is needed that takes into account that students and their parents endogenously choose their school and neighborhood. Hoxby (2000) uses variation in the ethnic composition of adjacent cohorts within schools in Texas, so called population variation, and pays special attention to time trends. Her results indicate that the share of black students in class has a negative impact on test scores, in particular for other black students. The adverse effect is about 4 times larger for black students than for white students. Similar results are obtained by Hanushek et al. (2009) , who also use data from Texas. Black students are negatively affected by other black students and the estimated coefficients for white students are smaller and mostly not significant. Card and Rothstein (2007) investigate the effects of segregation in US schools and neighborhoods on the black-white test score gap. In their paper, segregation is directly measured by racial differences in the exposure to black students. The identification strategy relies on aggregation to the city level to eliminate within-city school sorting and differencing by race to eliminate unobservables at the city level that are common to all students. The results indicate that more segregation at the school level and at the neighborhood level increase the black-white test score gap. Furthermore, the authors suggest that neighborhood segregation is more important than school segregation and the effects operate mainly through neighbors' incomes.
Outside the United States, the literature on school segregation is small and relatively new. Burgess et al. (2005) and Schindler-Rangvid (2006) examine the extent of school and neighborhood segregation in England and Denmark, respectively. Both document a higher level of ethnic segregation in schools than in neighborhoods. Schindler-Rangvid (2010) and Gerdes (2010) study the native flight phenomenon out of public schools in 3 Denmark. Both authors find that native students are more likely to opt out from local public schools, the higher the share of immigrants in school. 1
The impact of immigrant concentration on the academic achievement of native pupils is studied by Gould et al. (2009), Brunello and Rocco (2011) and Geay et al. (2012) . The results of these studies are mixed. While Gould et al. (2009) find adverse consequences of immigrant concentration for native students in Israeli elementary schools and Brunello and Rocco (2011) find small negative spill-over effects from immigrants to natives in a multi-country set-up, Geay et al. (2012) find no spill-over effects of non-native English speakers on native students in English schools.
Two studies focus not only on the effects on native students but also on students with migration background. Ohinata and VanOurs (2012) use data on primary school students in the Netherlands from the international student assessments PIRLS (Progress in International Reading Literacy Study) and TIMSS (Trends in International Mathematics and Science Study) and find no adverse effects for native students and some negative effects on immigrant students' test scores in reading. In this study, variation among classes within schools is exploited. Jensen and Würtz-Rasmussen (2011) study secondary education students in Denmark using data from PISA (Programme for International Student Assessment) and find negative effects of a higher immigrant concentration for both, native and immigrant students. The authors apply an IV-strategy using the immigrant concentration at the county level as an instrument for the school level.
With this study, I add to the relatively small literature on immigrant school concentration in a European country. I focus not only on educational consequences for native students but also for students with migration background and distinguish between different groups of migrants and potential gender-specific mechanisms. The outcome of interest in this study is not a score in an achievement test but grade repetition in primary and secondary school and track choice after primary education. These are educational outcomes of high stakes that have not been studied before. Like in Germany and Switzerland, the Austrian education system is characterized by the early selection of students into low and 1 See Fairlie and Resch (2002) and Betts and Fairlie (2003) for examples from the United States. 4 high track school types. This study is the first one investigating immigrant concentration in a system of early tracking.
Track choice is important for the entire educational and occupational career of Austrian students and is strongly correlated with academic achievement. Results from national questionnaires of the Austrian PISA studies 2000, 2003 and 2006 show that there are huge test score gaps between students coming from low and high track schools. The gaps amount to 94 test scores in reading, 79 in mathematics and 82 in science (test scores have an international mean of 500 and a standard deviation of 100). Furthermore, while about 96% of all PISA students from high track schools attend a school concluding with a university entrance exam at age 15/16, only 39% of low track students do so. These educational differences most likely generate differences in the labor market. Individuals who attended a higher school during secondary education earn 30% higher wages and are less likely unemployed (Schneeweis and Zweimüller, 2013, forthcoming) . 2
Migrants in Austria
Despite the multicultural history of the Austro-Hungarian monarchy and large migration flows to Vienna at the turn of the 20th century, the share of foreigners after World War II was relatively small and decreased further to about 1.4% in 1961. Figure 1 illustrates the share of the population with foreign nationality in Austria between 1961 and 2009. The country experienced two major waves of immigration, the first in the 1960s and early 1970s and the second in the early 1990s. As in Germany, the economic boom in the 1950s and 60s led to an excess demand for labor. So called guest-workers from other countries were actively recruited and invited to work in Austria.
Politicians and firms focused on mainly low-skilled workers who were meant to work temporarily in Austrian industries. Most guest-workers came from former Yugoslavia and Turkey. Following the oil crisis, the recruitment of foreign workers was stopped in 1974.
Although meant to work temporarily in Austria, many guest-workers stayed in the country 1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009 Year (1991 in Slovenia, 1991 -1995 in Croatia, 1992 -1995 Figure 2 shows the composition of the population with foreign nationality. Despite the large increase in the number of migrants from 291,448 to 710,926 between 1981 and 2001, 3 For more details on migration in Austria, see Lebhart and Marik-Lebeck (2007) .
6 the ethnic composition remained almost stable (Statistik Austria, 1951 -2001 . The largest group of migrants comes from former Yugoslavia, followed by migrants from Turkey, Germany and the former Soviet Union and Eastern Europe (consisting of Poland, the Czech Republic, Slovakia, Hungary, Romania and Bulgaria).
The demographic and socioeconomic characteristics of migrants differ significantly from those of natives. Migrants are generally younger, more likely to be married, less well educated, more likely to be blue collar workers and to be hit by unemployment or poverty.
In 2001, more than 50% of foreigners who were employed had no more than compul- 
Data and institutional background
In this paper, I study the effects of migrant segregation within an education system that is characterized by early tracking and a high degree of vocational orientation. The structure of the Austrian schooling system is shown graphically in Figure 3 . Compulsory schooling starts at the age of 6 and is comprehensive, the students attend the primary school in their neighborhood based on catchment areas. After the successful completion of primary school, students and their parents can choose between two types of secondary education, a low track and a high track school. While low track schools provide basic general education and prepare students for further vocational education, high track schools offer an academically oriented curriculum. Next to differences in the curriculum, high track schools employ teachers with higher education, pay higher teacher salaries and admit only students with proper academic records. 4 During the four years in the low or high track school, students can change between school tracks. However, while upward mobility from the low to the high track school is very unusual, some downward mobility occurs between grade 5 and grade 8. At the age of 14, students again have to choose between different types of schools: a pre-vocational school, a range of intermediate and higher vocational schools with different orientations and a higher general school. Only the higher vocational and general schools complete with university entrance qualifications. In principal, each student can choose between all these different types of schools. If, for example, students from low track schools aspire university education, they can apply for a higher vocational or higher general school.
Depending on their marks in grade 8, they are either admitted to a higher school in grade 9 or they have to take an admission exam.
Although track revision is possible after grade 8, most students from low track schools choose a pre-vocational or intermediate vocational school, suggesting that the quality differences between low and high track schools during grades 5-8 hamper the transition of low track students to higher schools. For example, in the school year 2007/08 around twothirds of all Austrian students attended a low track school in grade 8. Of these students, ('satisfactory', 'sufficient' and 'insufficient') have to sit in an admission exam if they apply for a high track school. only 35% attended a higher vocational or general school in grade 9, while this number amounts to 95% among students from high track schools (Statistik Austria, 2008) .
In the Austrian education system, students have to repeat grades if their achievement is insufficient in at least one school subject. More specifically, if a students' achievement is insufficient in more than two subjects, the student has to repeat the grade in any case. If the student is marked insufficient in one or two subjects, the student can avoid repeating the grade by passing an exam in each of the respective subjects.
I use register data covering the universe of 22 school cohorts of compulsory school students in Linz, the third largest city in Austria with about 190,000 inhabitants. I observe some basic individual characteristics of the students (age, sex, native language or citizenship) and the nine compulsory years of their school career (school types, schools and classes), usually grades 1 to 8 or 9. 5
The explanatory variable of interest is the share of migrant students or students from a specific nationality, measured at the grade-level in the first year of primary school. This measure of ethnic composition is observed for 22 cohorts between 1980 and 2001. In this time period 48 public and 4 private primary schools were in operation. Students who attended a private, mostly catholic, school were dropped from the analysis because student enrollment in private schools is not based on catchment areas of the students' residency.
Only about 6% of native students and 0.6% of students with migration background attended a private school in Linz. I further had to drop one public primary school that was in operation between 1980 and 1988 only and had no students with foreign background.
Moreover, students in special schools (2.6%) and students with missing data on individual characteristics such as age, sex or migration background (0.8%) were dropped, resulting in a sample of 33,848 students in 47 primary schools.
The main outcome variable is track choice in grade 5, i.e. after primary education, which is observed for all 22 cohorts. Since downgrading or upgrading (to a lesser extent) between grades 5-8 is possible in the Austrian education system, I also study the effects of class composition in grade 1 on track attendance in grades 6/7/8, which is observed for 21/20/19 cohorts who enrolled in primary school between 1980 and 2000/1999/1998 . I furthermore investigate grade repetition in primary school (for 22 cohorts) and secondary school (for 19 cohorts).
I do not observe the full educational career of all students, if families move to other countries or other places in Austria during the compulsory school career of their children (most likely between primary and lower secondary school or lower secondary and upper secondary school). Even if families move to neighboring municipalities of Linz, the outcome variables of interest are not observed. From the full sample of all students attending grade 1, I observe the school track for 89% in grade 5, for 87% in grade 6, for 86% in grade 7 and for 84% in grade 8. Grade repetition in primary school is observed for 98% and in secondary school for around 90%. 6 Table 1 gives summary statistics for the sample of all students, for male and female students, for students with and without migration background and for different groups of migrant students. The migration background of the students is mainly based on information on their native tongue, which was collected from 1980 to the mid 1990s. Then the municipality of Linz gradually started to report citizenship instead of native language. From 1993 to 1999, both variables are available in some cases, however, because in many cases (especially if students have migration background) only either language or citizenship is available, the definition of foreign background in this study is based on both variables and equals 1 if native language is not German and/or citizenship is not Austrian, German, Swiss or Luxembourg. 7 Section 7.1 provides a discussion of this issue and a robustness test based on a comparison of regression results obtained from alternative definitions of migration background. Table 1 shows that around 44% of all students attend a high track school in grade 5 and around 41% are still in a high track school in grade 8. 4% repeated a grade in primary school and 6% repeated a class during grades 5-8. 8 About 10% of all students have migration background, 48% are female and the students are 6.7 years old when they attend the first grade of primary education. Females do better in school than males, they are more likely to attend high track schools and less likely to repeat grades.
Students with foreign background attend high track schools around half as frequently as German-speaking children and repeat grades more often. More than half of all students with migration background comes from former Yugoslavia (including Slovenia, Croatia, Bosnia and Herzegovina, Serbia, Montenegro, Kosovo and Macedonia), followed by Turkey and Eastern Europe (consisting of Poland, the Czech Republic, Slovakia, Hungary, Romania and Bulgaria). 9 Around 20% of students from former Yugoslavia attend a high track school in grade 5 and around 15% in grade 8, suggesting that around a quarter of these students downgrade between grades 5 and 8. 10 Among students with Turkish background, 10% attend a high track school and almost a third repeat a grade between grades 2 and 8. Students from Eastern Europe are the most successful group of migrants.
Students in Linz are highly segregated among schools. While native students attend primary schools with a migrant share (Fshare) of 8%, students with migration background attend schools with 26% migrants. The most segregated group are students from Turkey, they attend schools with an average migrant share of 29%. Furthermore, while natives are in classes with a share of 1.4% of Turkish children, the Turkish children themselves are surrounded by 9% of peers from their own country. Figure 4 depicts the development of the total share of migrants in all primary schools.
While migrant students constituted a share below 5% in the 1980s, the share increased dramatically during the 1990s and amounted to around 22% in 2001. This development was significantly influenced by migration from former Yugoslavia, but also migration from Turkey and the Eastern European countries grew during the 1990s.
As will be discussed in more detailed in the next chapter, I use the variation in the share of migrants between adjacent cohorts within schools to identify the effects of ethnic grade composition. Around 63% of the overall variation in the migrant share can be attributed to the time dimension. In all schools operating from the early 1980s to 2001, the share Fraction of foreign students in grade 1
Year Figure 5 : Development of the migrant share in representative schools 11 18 percentage points is the mean difference between the 5-year average migrant share of 1980-1984 and 1997-2001. 5 Estimation strategy I focus on the following research question: What is the effect of the fraction of migrant students in first grade of primary school on track choice for native and migrant students?
The baseline econometric model can be written as:
where Htrack * imcs is the latent probability of choosing a high track school type after primary education (in grades 5-8) of student i belonging to (migrant or ethnic) group m of school cohort c coming from primary school s. 12 X imcs captures basic observable characteristics of the students and school cohorts. M imcs is an indicator variable equal to 1 if a student has migration background, Fshare imcs gives the fraction of foreign students in grade 1 of primary education and N imcs is an indicator variable for native students. The coefficients of the two interaction terms give the effect of migrant school composition for native students (β 2 ) and the equivalent effect for migrant students (β 3 ).
In a first step, I distinguish between natives and migrants, m = {N, M }. Different groups of students, such as natives, students from former Yugoslavia, Turkey, Eastern Europe as well as other countries will be considered later on, m = {N, Y, T, E, O}.
The fraction of migrant students in primary school might be endogenous and correlated with unobserved student, school and neighborhood characteristics. The error term in equation 1 can be decomposed into several components:
µ c are cohort fixed effects and ν s are school fixed effects. Cohort fixed effects contain unobservable student characteristics that are shared by all students of a given cohort.
The school fixed effects capture unobservable characteristics of schools and neighborhoods (or catchment areas) that are constant over time, such as the school building, school and 12 Equivalent models can be formulated for grade repetition in primary and secondary school.
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neighborhood facilities and other conditions that are likely to be correlated with both, the ethnic composition and academic achievement. τ cs are cohort-by-school effects and capture all unobserved characteristics that are shared by all students who enroll in a given school at the same time. Furthermore, η mc and θ ms are group specific cohort and school effects, capturing all unobservables that are shared by ethnic groups of the same cohorts (e.g. migration or ethnic history) and ethnic or migrant groups in the same schools and neighborhoods. Finally, φ mcs captures cohort-by-school fixed effects that are group specific
and ω imcs is an idiosyncratic error component. 
Results
This section presents the regression results. Section 6.1 shows baseline estimates of the impact of migrant grade composition on track attendance and grade repetition of students with and without migration background. In section 6.2, I focus on the different groups of migrants in Austria and contrast the impact of the share of migrants in school to the impact of the share of migrants from the same country of origin, thereby investigating whether peer groups in schools form along ethnic dimensions. Section 6.3 investigates non-linear effects of grade composition and section 6.4 focuses on heterogeneities between boys and girls.
Baseline results for native and migrant students
Descriptive evidence on the relationship between the share of migrant students in the first grade of primary school and high track attendance of migrant and native students in grade 5 is given in Figure 6 . While the regression line is almost flat for native students, for migrant students a negative slope can be detected. Table 2 presents the regression results of the effects of grade composition on track attendance of native and migrant students. Panel A shows estimates for track choice in grade 5, i.e. directly after primary education. The first three columns give the coefficients of the migrant dummy and the share of foreign students with school-specific linear, quadratic and cubic time trends. On average, students with migration background are 16 percentage-points less likely to choose a high track school in grade 5. The fraction of migrant students in grade has no significant effect on average. The second three columns include an interaction term of the migrant share in grade with the dummy variable for migrant students. While there is no significant effect for native students, migrant students suffer from a higher share of foreign students in the grade. The effect can be seen at a glance in the last three columns of Panel A. This specification includes two interaction terms and shows the estimates for migrant and native students separately (as defined in equation 1). The coefficients range from -0.16 to -0.20, indicating that an increase in the share of foreign students by around 10 percentage-points reduces the probability of choosing a high track school type for migrant students in grade 5 by 1.6-2 percentage-points.
Given that around 22% of migrants attend a high track school, the effect is sizeable in magnitude and amounts to 7-9%.
Since track revision in grades 6-8 is possible in the Austrian education system, Panel Table 2 presents baseline estimates for track attendance in these grades. The results are very similar to grade 5, migrant students are negatively affected by a higher share of migrant students in the grade and native students are not influenced. Consider grade 8.
B of
The coefficient is around -0.3. If migrant students were surrounded by a migrant share of 8% (as native students are) instead of 26%, their probability of attending a high track school would increase by 5.4 percentage points. This would decrease the raw attendance gap between native and migrant students in grade 8 by 23%. 16 Table 3 gives baseline estimates for grade repetition in primary and secondary school.
The net differences in grade repetition between native and migrant students amount to around 5 percentage-points in primary school and 3 percentage-points in secondary school.
The share of migrant students in grade 1 of primary school has no significant influence on grade repetition, neither for natives nor for foreign students.
All baseline estimates are similar when the models are estimated with Probit regressions.
The marginal effects are statistically significant for migrant students' track attendance in all grades. For native students, no significant effects are obtained. The magnitudes of the marginal effects are similar in size to the coefficients of the linear probability models.
Results for groups of migrants
It might be the case that it is not the share of foreign students per se that affects learning outcomes, but the share of students from the own country of origin. If peer groups in schools form along ethnic dimensions, the share of the own group may be the more important variable. Results on the impact of the share of the own group are given in Panel A of Table 4 . In these regressions, I distinguish between five groups of students: natives, students from former Yugoslavia, Turkey, Eastern Europe and other countries. The first four columns show estimates of the effects of the own group share on track attendance in grades 5 and 8 as well as grade repetition in primary and secondary school. 17
The results are similar to the baseline estimates; significant coefficients are obtained for track attendance of migrant students in both grades but not for grade repetition. The magnitudes of the coefficients are similar to the baseline estimates, although somewhat larger when the own group is considered. The second four columns of Panel A include an additional variable, namely the share of other migrants in grade (not counting the own ethnic group). The absolute values of the coefficients for the share of the own migrant group increase somewhat and the share of other migrants in grade exert an additional small and marginally (in)significant influence on track attendance for students with migration background. Again, grade repetition is not influenced.
Furthermore, I investigated whether the impact of the own group share in grade differs between migrant groups and interacted the explanatory variable with binary indicators for native students as well as students from former Yugoslavia, Turkey, Eastern Europe and other countries. 18 For track attendance, negative coefficients are obtained for most groups of migrants. However, the coefficients are statistically significant only for students 17 All regressions control for school-specific quadratic time trends. The results are similar when linear or cubic trends are used.
18 Results available upon request.
from Turkey. When grade repetition is investigated, I find statistically significant effects only for students from Eastern European countries. The higher the fraction of this group, the more likely these students are repeating grades in primary and secondary school.
Students from Turkey are the most homogenous group of migrants in Austria, since these students share the same ethnicity, religion and language. Students from former Yugoslavia and Eastern Europe only share the region of birth and a history of communism. Especially after the wars in former Yugoslavia, the students from this area might identify themselves as Croats, Serbs or Bosnians. Social ties among these groups of migrant students should therefore be less intense.
Overall, the analysis by migrant groups suggests that the influence of the own group is larger than the impact of the share of foreign students. These results indicate that some of the mechanisms discussed in section 1 might be more important when the students share the same ethnic background. Limited teacher attention and class room learning, seem to be a minor argument, especially when the estimates for native students are taken into account who should also suffer from a lower level of class room learning. The main mechanism probably has to do with peer groups that form along ethnic dimensions and hamper educational performance. If students from the same country of origin are more likely to form friendships, a higher share of the own group reduces social interactions with and social learning from native students, including the learning of social traits and language skills.
Non-linear effects
The relationship between migrant concentration in school and academic outcomes might be non-linear. The disadvantages of attending a school with a high share of migrant students might be a lower level of class-room learning and teacher attention ("less learning") as well as less social exposure to native students ("less inter-ethnic interactions"). On the other hand, the advantage of attending a school with a higher share of migrant students or students from the same region might be that specific needs or learning difficulties are more likely to become apparent, the higher the migrant concentration in school. Accord-ingly, teachers and school authorities might be more likely to recognize these needs and react to them ("salience"). The results presented above indicate that the net effect of these opposing mechanisms is negative.
The magnitudes of the positive and negative channels might depend on the level of ethnic concentration. Two alternative hypotheses can be formulated. First, "salience" is achieved at relatively low levels of ethnic concentration and at higher levels the negative effects ("less learning and inter-ethnic interactions") get stronger and outweigh the positive ones. Or second, "salience" is reached in groups with a rather high fraction of migrant students, thus reducing the negative effects at higher levels. Both hypotheses are plausible. Table 4 gives regression results allowing for a quadratic relationship between grade composition and academic outcomes. While the first four columns refer to the total share of foreign students, in the second four columns the share of the own group of students is considered. Linear probability models are estimated and school-specific quadratic time trends are included in all regressions. Marginal effects evaluated at mean values of the migrant concentration are reported below the coefficients. There is no evidence of a quadratic relationship between the fraction of migrants in grade and academic outcomes.
Panel B of
The coefficients are not statistically significant and the marginal effects are similar to the baseline results.
Considering the share of students from the own region of origin, the quadratic specifications are appropriate for track attendance. Track attendance is influenced by the share of students from the own group of origin in a quadratic way with decreasing marginal effects. The higher the share of the own migrant group the lower the magnitudes of the marginal effects. Linear predictions of migrant students' track attendance at various values of immigrant concentration are plotted in Figure 7 .
In between the 25 th and 75 th percentiles of ethnic concentration (an own share of 4.4% and 19.2%), the relationship approximates a linear course. The marginal effects are negative and decreasing until the own group constitutes about 30% (the 88 th percentile) and
get slightly positive thereafter.
Overall, the analysis of non-linear functional forms yields interesting conclusions. When the share of migrants is considered, the linear specification seems to be the most appro- reducing the negative effects. The fact that marginal effects decrease only when the share of the own group is investigated supports this hypothesis, since students from the same origin are more homogeneous than students with migration background in general. They might share individual characteristics and needs that can be recognized when the group exceeds a certain size. In contrast, migrant students might be more heterogenous as a group and it might be more difficult for teachers to adapt learning strategies. This argu-20 ment can also be applied to other students in class, since students do not only learn from teachers but also from their class mates.
Results for boys and girls
Female students do better in school than male students and the achievement gap between students with and without migration background is somewhat smaller among females than males. Considering high track attendance in grade 8, the raw achievement gap amounts to around 24 percentage-points among males and 21 percentage-points among females.
In Table 5 , I investigate whether the impact of ethnic grade composition differs for males and females. Panel A shows regressions allowing for heterogeneous effects of the share of foreign students/students from the own group for native and migrant students by gender. Neither for native males nor for native females, the share of foreign students has significant effects on track attendance. For native females a small positive coefficient, significant at the 10-percent level, is obtained for repetition in primary school.
For students with migration background, as above, negative effects are obtained for track choice. The coefficients are somewhat larger in magnitude for males than females and statistically more significant. However, equality tests show that the coefficients are not significantly different from each other. When the share of the own group is considered, similar results are obtained. A significant difference is found for migrant boys' and girls' repetition in primary school, suggesting that males repeat less likely when their own ethnic share in grade is higher. However, this coefficient is significant at the 10 percent-level only.
In Panel B of Table 5 , I investigate whether peer groups form along gender lines. Instead of considering the share of (groups of) migrants in the whole grade, these estimates refer to the shares among gender groups. The underlying assumption is that for boys mainly the fraction of migrant students among boys is relevant, and the same argument applies to girls. For native students, I obtain a positive coefficient of gender specific migrant concentration on high track attendance in grade 8 for boys and a positive coefficient on repetition in primary school for girls. Native male students seem to profit from migrant boys in terms of track attendance, while native female students seem to lose from migrant girls in terms of grade repetition. 19 Equality tests show that these gender differences are statistically significant at the 10-percent level.
The results for foreign students are similar to those presented above. Male migrants are somewhat more influenced by their foreign male peer group than female migrants are.
However, most of the obtained coefficients are not statistically different between boys and girls. Compared to the estimates in Panel A, Panel B coefficients are smaller in magnitude and less precise, indicating that migrant peer groups in primary school form cross gender.
The analysis by gender shows that native females are negatively affected by a higher share of foreign students with respect to grade repetition in primary school. An increase in the share of students with migration background by 0.1 (one standard deviation) increases the probability of repeating a grade by around 0.5 percentage-points for them. Interestingly, native females are stronger affected when the share of migrants among females is considered. This seems to be the relevant peer group for native females. The equivalent effect amounts to 0.75 percentage-points. Among native boys, a positive effect of a more foreign male peer group on high track attendance in grade 8 is observed. Again, the gender specific peer group seems to be important for native males. For migrant students, the effects are somewhat stronger for males than for females and stronger when the total share of migrants is considered compared to the gender specific shares. This indicates that the gender dimension in primary schools is less important for migrant students than the ethnic dimension. These differences might have to do with group size. Migrant students are in a minority position in the class, which might hamper the formation of peer groups by gender. There might be simply not enough students for gender-specific and ethnic peer groups. Among native students, the gender dimension is more important.
Sensitivity analysis
This section investigates the robustness of the baseline results. Section 7.1 shows regressions for certain time periods in which the information on either native language or citizenship is used to define the migration background of the students. In section 7.2, the 19 The same results with reversed signs are obtained for native students when the own group shares are considered, since the own group share for native students is simply the share of natives in the grade. robustness of the results to more flexible school-specific time trends and school-by-cohort fixed effects is investigated and "unexpected shocks" in the ethnic school composition (deviations from linear and quadratic trends) are used in an Instrumental Variables approach.
In section 7.3, I allow the various fixed effects and the school-specific time trends to vary for students with and without migration background.
Definition of migrants
The definition of migration background in this study is based on two variables, native language and citizenship. 20 Information about the native language of the students was fully collected from 1980-1992 and then gradually replaced with the information on the students' citizenship. From 1993-1999 both variables are available in some cases. For native students both variables are available most of the time, while for students with migration background either language or citizenship or both are documented. Thus, the definition of migration status in this paper is based on both variables and equals 1 if either language or citizenship indicates migration background. Table 6 provides a robustness test and shows the estimated effects of the share of foreign students/students from the own ethnic group when the variable of interest is based on native language only (Panel A) and citizenship only (Panel B). Because of missing data, the regressions are restricted to a time period in which at least 95% of language-information (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) and 80% of citizenship-information (1993-1998/2001) is available. Since the time spans are shorter in this exercise, school-specific linear time trends are used instead of quadratic ones. The results for native language are robust to the inclusion of quadratic time trends. I find significant negative effects of immigrant concentration on migrant students' track attendance in grades 5 and 8 with both definitions of migration background and for both 20 The conditions for acquiring the Austrian citizenship are regulated in the Austrian Nationality Act ('Staatsbuergerschaftsgesetz'). Foreign citizens are allowed to apply for the Austrian nationality if they have been in Austria for at least 10 years and have had a permanent residency for 5 years. Legal integrity and proof of regular earnings are additional requirements. After acquiring the Austrian nationality, individuals lose the previous one(s), as dual citizenship is not allowed. Furthermore, the Austrian law is based on nationality by descent not birth, i.e. children who are born in the country do not get the Austrian citizenship automatically. If one parent is an Austrian citizen and the other parent is not, the child can have the Austrian nationality, the nationality of the other parent or both, depending on the other country (dual citizenship is allowed in this case). time periods. The coefficients are somewhat larger in the first, longer, period and a positive significant coefficient of the own group on primary school repetition is obtained.
While the analysis is imperfect because the different measures of migration background are observed for different time periods, the main conclusions are corroborated.
In general, for measuring migration background, the country of birth of the student and his/her parents would be the preferred information. While these variables are not available in the school data, I can compare the distribution of the different migrant groups in the school data to another data source where the information on birth countries is available.
The Austrian PISA-data (Programme for International Student Assessment) of 2003 and 2006 include detailed information on countries of birth and contains a representative sample of all Austrian students born in 1987 and 1990. Thus, I restrict the PISA data to students who go to school in urban areas similar to Linz 21 and restrict the school data to the birth cohorts 1987-1990 (starting primary education in 1993-1997) . The distribution of first and second generation migrants in the PISA data is very similar to the distribution of foreign students in the school data. While the school data include 7.7% of students from former Yugoslavia, 2.3% from Turkey and 1.4% from Eastern Europe, the corresponding numbers in PISA are 7.0%, 2.1% and 1.5%.
Time trends
All estimations presented above control for unobservables that are common to all students who belong to the same cohort (cohort fixed effects, µ c ) and attend the same school or live in the same neighborhood (school fixed effects, ν s ). Moreover, school-specific linear, quadratic or cubic time trends are included in the regressions. However, since the time period under investigation is relatively long, there might be worries that unobservable characteristics of schools and students change from cohort to cohort and are correlated with changes in the share of foreign students.
Consider the following example. The municipality of Linz builds a new apartment building that provides cheap housing in a relatively affluent neighborhood. Due to this housing policy, the share of students with migration background who enroll in the local primary school rises suddenly. Moreover, the native and migrant students who live in the new apartment building and who enter primary school are negatively selected with respect to socio-economic characteristics. Thus, the negative academic outcomes of the school cohort might be spuriously attributed to the rise in the share of students with migration background and the absolute values of the coefficients β 2 and β 3 are biased upwards.
Flexible school-specific time trends should capture this variation and reduce these kinds of biases. One strategy to get rid of unobservable characteristics of schools and students that change over time is to control for school-by-cohort effects (τ cs in equation 3). Since the share of foreign students is equal to all students in a given school-cohort, the impact of the share of foreign students can not be separated from school-by-cohort effects. However, the impact of the own ethnic group can be estimated with school-by-cohort effects. Panel A in Table 7 compares regressions and F-Statistics of different trend specifications (linear, cubic and quartic trends) and the school-by-cohort fixed-effects approach for each outcome. I do not find any significant effects for native students. For foreign students' track choice in grade 5, all specifications yield similar coefficients. For track attendance in grade 8, the coefficient loses statistical significance if school-by-cohort effects are used. For grade repetition in primary school, I find significant negative coefficients with the cubic, quartic and fixed-effects approach. Repetition in secondary education is not affected in all specifications. Overall, the F-Statistics decline when school-by-cohort effects are estimated, in particular when track attendance is considered. Overall, the results for track attendance are quite robust, while the results for grade repetition in primary school are mixed.
To provide a sensitivity check with respect to unobserved time trends for the analysis of the impact of the share of migrant students in grade, I follow Hoxby (2000) and apply an IV-strategy. The idea is to use unexpected shocks in the share of foreign students (deviations from a trend) in each school as an Instrumental Variable for the main explanatory and possibly endogenous variable. For each single school, I regress the share of foreign students on a linear time trend. I then calculate the deviations from these trends, 25 the residuals, and use these to instrument for the share of foreign students in equation 1.
The identifying assumption is that the trend in the enrollment of students with migration background can adequately be summarized by a linear trend. This assumption might be too restrictive. I therefore repeat the same procedure with quadratic trends. Here, the deviation in the share of foreign students from a quadratic trend within each school is used as an Instrumental Variable. Panel B of Table 7 shows results form the 2SLS estimations. The conclusion does not change: native students are not affected and students with migration background are less likely to attend a high track school if the share of foreign students increases randomly. The magnitudes of the coefficients are equal to the estimated magnitudes of the baseline results.
Migrant-specific fixed effects
As described in section 5, the results presented so far are based on regressions that control for school-fixed effects, cohort-fixed effects as well as school-specific time trends. One might argue that cohort-fixed effects are not enough because cohorts of native student and migrant students might differ in their unobservable characteristics. In the same way, school-fixed effects, capturing school-or neighborhood characteristics that are constant over time, might differ for students with and without migration background and the school-specific time trends as well. In Table 8 , I present regressions in which I control for school-by-migrant effects (θ ms ), cohort-by-migrant effects (η mc ), and school-specific quadratic trends (Panel A) or school-by-migrant specific quadratic trends (Panel B). The school-by-migrant specific quadratic time trends are a proxy for φ mcs in equation 3.
All coefficients for track attendance range between -0.20 and -0.27, similar magnitudes as reported above. All estimates for track attendance in grade 5 are statistically significant.
For track attendance in grade 8, only one statistically significant coefficient is obtained.
For grade repetition, no significant effects are found. Overall, the migrant-specific fixed effects seem to be less efficient than the baseline model, however, the main results are corroborated.
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8 Conclusions I study educational careers of 22 cohorts of compulsory school students in a major Austrian city. Using within-school variation in the share of foreign students in the grade between adjacent cohorts, I identify the effects of ethnic grade composition on track choice after primary education, track attendance in higher grades and grade repetition in primary and secondary school, educational outcomes of high stakes. To my knowledge, this paper is the first one investigating the effects of immigrant concentration on school choice in a system of early tracking.
The ethnic composition in primary schools has significant effects on educational outcomes of students with migration background. A higher share of foreign students in the grade decreases high track attendance for migrant students. For native students, no significant effects are found on average. Furthermore, the estimated coefficients for migrant students are larger in magnitude when the share of the own migrant group is considered. Segregation of migrant students among primary schools is high. While native students attend schools with around 8% of migrants, students with migration background are in primary schools with around 26% of migrants. Migrant students are also segregated with respect to their region of origin. Students from Turkey, for example, while constituting only 1.8% of all students are in school-grades with 9% of Turkish students. The results of this study indicate that a reallocation of students with migration background to schools with no or very few students from their own region of origin would decrease the nativemigrant achievement gaps.
A lower level of classroom learning and reduced teacher attention due to a higher share of foreign students in class seem to play a minor role, since native students are not affected by the share of foreign students. The larger coefficients when considering the share of the own migrant group suggest that peer groups in schools form along ethnic dimensions. When more students from the same migrant group are in the same school, they form ethnic peer groups and engage in less social interactions with native students. Furthermore, when considering the impact of the share of the own migrant group, the effects are non-linear with decreasing marginal effects, indicating that the negative impact of ethnic peer groups is reduced the larger the group becomes. One explanation is that the larger the group of students from a specific region or ethnicity, the easier it becomes for teachers and school authorities to recognize specific needs of certain groups and adapt their teaching strategies, thus reducing the negative effects.
The analysis by gender shows that boys with migration background are somewhat more influenced by the ethnic composition in school than girls, however, most coefficients do not differ statistically between genders. When the share of migrant (groups) among boys is considered for males and among girls for females, the coefficients are smaller in magnitudes and statistically less significant, suggesting that primary school peer groups among foreign students do not form by gender. For native students, I found some evidence that peer groups in primary school form along gender-lines.
Overall, the results of this study are in line with the results from the previous literature.
The share of migrant students in class has negative effects on high track attendance for migrant students and no effects for native students on average. The probability of grade repetition is not affected by the share of students with migration background. The effects might differ by the socio-economic background of the students or their ability. However, these kinds of heterogeneities can not be studied with the data at hand. Notes: The number of observations (N=29,979) refers to the number of students with non-missing information on track choice in grade 5, which is observed for 21 cohorts in 47 schools. The number of cohorts is smaller when outcomes of higher grades are considered. Track attendance in grades 6/7/8 is observed for 21/20/19 cohorts or 28,198/26,455/24,427 Notes: Each panel and column refers to a separate linear probability regression. Fshare is the share of students with migration background in the first grade of primary school. Student (age, female) and school-grade characteristics (number of students in grade, share of females), cohort fixed effects and school fixed effects included in each regression. Schoolspecific linear trends, quadratic trends and cubic trends included as indicated above. Heteroscedasticity and cluster robust standard errors in parentheses (cluster=school*cohort). ***, ** and * indicate a statical significance at the 1, 5 and 10 percent-level. Notes: Each panel and column refers to a separate linear probability regression. Fshare/Own share is the share of students with migration background/from the same country of origin in the first grade of primary school. Student (age, female) and school-grade characteristics (number of students in grade, share of females), cohort fixed effects and school fixed effects included in each regression. School-specific linear trends, quadratic trends and cubic trends included as indicated above. Heteroscedasticity and cluster robust standard errors in parentheses (cluster=school*cohort). ***, ** and * indicate a statical significance at the 1, 5 and 10 percent-level. Notes: Each panel and column refers to a separate linear probability regression. Fshare/Own share is the share of students with migration background/from the same country of origin in the first grade of primary school. (g) indicates gender-specific shares. Student (age, female, foreign*female) and school-grade characteristics (number of students in grade, share of females), cohort fixed effects, school fixed effects and school-specific quadratic trends included. Heteroscedasticity and cluster robust standard errors in parentheses (cluster=school*cohort). ***, ** and * indicate a statical significance at the 1, 5 and 10 percent-level. Notes: Each panel and column refers to a separate linear probability regression. Fshare/Own share is the share of students with migration background/from the same country of origin in the first grade of primary school. Student and school-grade characteristics included in all regressions. Panel A controls for cohort-by-migrant fixed-effects, school-by-migrant fixed effects and school-specific quadratic trends. Panel B controls for cohort-by-migrant fixed-effects, school-by-migrant fixed effects and school-by-migrant-specific quadratic trends. Standard errors in parentheses. ***, ** and * indicate a statical significance at the 1, 5 and 10 percent-level.
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A Missing data
As discussed above, the register data for Linz do not include all records for all students who enrolled in one of the 47 public primary schools in Linz between 1980 and 2001. If families move to other countries or other municipalities within Austria during the compulsory school career of their children, the full record of the student is not observed. I observe 89-84% when studying track attendance in grades 5-8 and 98-90% when grade repetition in primary and secondary school is investigated. Notes: The dependent variables are indicator variables equal to 1 if the respective outcomes are missing for the student. Each column refers to a separate linear probability regression. Fshare is the share of students with migration background in the first grade of primary school. Student (age, female) and school-grade characteristics (number of students in grade, share of females), cohort fixed effects, school fixed effects and school-specific quadratic trends included in each regression. Heteroscedasticity and cluster robust standard errors in parentheses (cluster=school*cohort). ***, ** and * indicate a statical significance at the 1, 5 and 10 percent-level.
As presented in Table A -1, the students with missing records seem to be random, i.e. the missing status is not related to migration background or the share of foreign students in first grade of primary school.
